New interest in international investing has been partly caused by the emerging equity markets, which are attractive because of their high average returns and low correlations with industrial markets. Little is known, however, about how to measure the risk of investment in emerging markets. The goal of this article is to advance the understanding of the investment risk in emerging markets by measuring each market's exposure to a number of global economic forces.
New interest in international investing has been partly caused by the emerging equity markets, which are attractive because of their high average returns and low correlations with industrial markets. Little is known, however, about how to measure the risk of investment in emerging markets. The goal of this article is to advance the understanding of the investment risk in emerging markets by measuring each market's exposure to a number of global economic forces.
To measure risk in a meaningful way, an asset-pricing model is needed. In the international version of the Capital Asset Pricing Model (CAPM) of Sharpe (1964) and Lintner (1965) investors are presumed to hold a diversified portfolio of equities from all national markets, that is, a world market portfolio. In this type of model, the portfolio risk is the variance of this well-diversified portfolio. The risk of an individual security is measured by its contribution to (or covariance with) the world market portfolio. Usually, the covariances are scaled by the variance of the world market portfolio and are called betas. The CAPM predicts that equities with higher covariances (higher risk) will command higher expected returns in equilibrium. Roll (1977) emphasizes that testing the CAPM is equivalent to testing the mean-variance efficiency of the market portfolio. That is, any test that tries to Campbell R. Harvey is with the Fuqua School of Business at Duke University and the National Bureau of Economic Research. This work is based on his presentation at the World Bank Conference on Portfolio Investment in Developing Countries, Washington, D.C., September 9-10, 1993. This research is funded by the World Bank. The author appreciates the support of the Batterymarch Fellowship and a grant from20 THE WORLD BANK ECONOMIC REVIEW, VOL. 9, NO. 1 investigate whether higher-risk securities receive higher expected returns is contingent on the market portfolio's being the portfolio with the highest possible expected return for any given level of variance (efficiency). Encouragingly, a number of tests fail to reject the null hypothesis of mean-variance efficiency of the world market portfolio (see, for example, Harvey 1991) . However, an important caveat is that these tests consider equities only in industrial markets. The focus of this article is on emerging-market equities. The efficiency issue is important in the following sense. Suppose that a world CAPM is a reasonable approximation of equilibrium. Suppose, however, that a world portfolio is an inefficient benchmark; that is, there exists another portfolio with a higher expected return and the same variance. Roll and Ross (1994) point out that there may be little or no relation between risk and expected return in this case. As a result, although estimating risk exposure (or covariance) is possible, this risk exposure may not be that meaningful in distinguishing between high and low expected returns.
An alternative approximation of equilibrium is a multifactor world CAPM. In this case, the risk of an equity investment is measured by its contribution to the variance of a portfolio of the factors (assuming the factors are traded-asset returns). These factors are often specified to represent broad economic forces such as average world interest rates, world inflation growth, and world business cycle movements. The risk of each asset or domestic market can be characterized by a number of betas that represent the sensitivity to changes in these factors.
Both the single-factor CAPM and the multiple-factor CAPM present measures of risk. These measures are contingent on the asset-pricing model's being well specified. There are many possible sources of statistical rejection of these models. First, the fundamental assumptions that provide the building blocks for these models, such as utility specification, information environment, or distributional assumptions, could be violated. Second, as mentioned earlier, the benchmark portfolio that is used to measure risk could be improperly specified. Third, there could be problems with the returns data caused by infrequent trading of the component stocks. Fourth, capital markets may not be integrated.
In examining emerging markets, this last factor may be crucial. If domestic investors encounter barriers in accessing foreign markets and foreign investors in accessing the domestic market, then risk is even more problematic to define. Indeed, Bekaert (1995) describes numerous barriers to investing in emerging markets. The notion that risk can be defined as the sensitivity to the changes in world factor returns is contingent on the assumption of complete market integration. As the amount of segmentation. increases, risk takes on a new definition as a security's sensitivity to local-market factors. The intuition is as follows. In integrated world capital markets, the sensitivity to many local events can be hedged by a diversified portfolio. That is, a negative event in one country may be offset by positive news in another country. However, if capital Harvey 21 markets are segmented, the sensitivity to local events can have dramatic effects on the required returns for the securities that trade in the local market.
The issue of integration and segmentation is a complicated one. The idea here is to start with the world asset-pricing paradigm and to explore the emerging markets' sensitivities to world factors. This is a logical place to start, and the exercise yields important insights that can be used for future studies of market integration.
Another important issue concerns how information is incorporated into the analysis. Indeed, the traditional analyses of returns employ static models. For example, risk exposures and hence expected returns are often assumed to be constant. In the context of mature, industrial economies, this might be an innocuous assumption. In the arena of emerging economies, it is unlikely that risk exposure remains fixed over time. Emerging economies are often characterized by a shifting industrial structure that will induce changes in risk sensitivities. My research provides a first-step examination of time-varying correlations between the emerging-market returns and a number of world factors that are designed to capture common sources of risk in the world. These factors include risks related to equity and leverage, foreign exchange, commodity prices, world business cycles, and inflation.
The article is organized as follows. Section I describes the data sources and summary statistics. Section II analyzes the risk exposure to a single factor. Section III discusses exchange risk. Section IV broadens the focus to a multifactor asset-pricing model. Section V offers conclusions.
I. DATA SOURCES AND SUMMARY STATISTICS
Data on twenty-one industrial markets are from Capital International Perspective, S.A. and Morgan Stanley & Co. (various issues), from now on referred to as MSCI, and data on twenty emerging markets are from the International Finance Corporation (IFC) . Each market's return is based on a valueweighted portfolio of securities that trade in that market. The number of stocks included in the market indexes ranges from 17 to 300 (see Harvey 1991 for the MSCI markets and Harvey 1994c and Claessens, Dasgupta, and Glen 1995 for the emerging markets). Stocks are selected for inclusion on the basis of liquidity (how often they trade and the volume of trading) and size (market value). The industrial composition of the index is also important. That is, if two securities have approximately the same size and liquidity, the security that enables the index to better reflect the industrial composition of the local market may be chosen. All of the indexes reflect total returns, that is, dividends and capital gains. Details of the MSCI indexes are presented in Harvey (1991) . The IFC indexes are described in Harvey (1994c) .
MSCI has also introduced a set of emerging-market indexes. These indexes suffer from a relatively short sample period (the earliest data begin in 1987), whereas IFC indexes for nine markets are available back to December 1975. Arithmetic and geometric average returns have an important difference. The arithmetic average is the return to a strategy that requires equal investment in each period. That is, the gains are not reinvested in the market. The geometric average has a more appealing portfolio interpretation. The geometric average represents the average return to a buy-and-hold strategy. In this strategy, a fixed amount is invested in the first period, and the portfolio is held until the end of the sample.
The mean U.S. dollar returns in the emerging markets range from 72 percent (in Argentina) to -6 percent (in Indonesia, the sample for which begins only in January 1990). This range sharply contrasts with the range of average returns in the industrial markets. In the MSCI sample, no market has an average arithmetic return that exceeds 25 percent. In the IFC sample, nine markets (Argentina, Chile, Colombia, Mexico, the Philippines, Portugal, Taiwan (China), Turkey, and Venezuela) have returns that average above 25 percent.
The emerging-market returns are characterized by high volatility, which induces large differences between the arithmetic and geometric mean returns. These differences are especially evident in the sample of emerging markets. The most dramatic example is in Argentina, where the arithmetic average return is 72 percent, and the geometric average return is 27 percent.
Volatility (the standard deviation) ranges from 18 percent (in Jordan) to 105 percent (in Argentina). In contrast, volatilities in the MSCI markets range between 15 and 33 percent. Thirteen emerging markets have a volatility higher than 33 percent (Argentina, Brazil, Chile, Greece, Indonesia, Mexico, Nigeria, 
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THE WORLD BANK ECONOMIC REVIEW, VOL. 9, NO. 1 the Philippines, Portugal, Taiwan (China), Turkey, Venezuela, and Zimbabwe). The autocorrelations in table 1 measure the persistence (or predictability) of the market returns on the basis of past market returns. This persistence could be driven by market imperfections, such as infrequent trading of the component securities, or by some fundamental forces, such as predictable changes in sensitivities to world risk factors. Among the MSCI markets, only five have first-order autocorrelations that exceed 10 percent. Among the emerging markets, twelve have autocorrelations greater than 10 percent. Indeed, eight have first-order autocorrelations above 20 percent (Colombia, Indonesia, Mexico, Pakistan, the Philippines, Portugal, Turkey, and Venezuela). Although the sample period is shorter for some of these markets, and the standard errors of the autocorrelations are higher, the evidence suggests that returns in many of the emerging markets can be predicted on the basis of past information.
There is evidence that many of the emerging-market returns depart from normality. Harvey (1994c) presents a test of normality based on Hansen's (1982) generalized method of moments and rejects normality in fourteen of twenty emerging markets. Claessens, Dasgupta, and Glen (1995) use an alternative test and find results that are consistent with Harvey's. Although normality is not required for any of the measurements presented here, it may be that the distributional characteristics of the emerging-market returns induce a nonlinear relation between returns and global risk factors. This is a subject for further research.
In my examination of the most recent subperiod, 1985-92 (not reported), similar patterns to those in the summary statistics have emerged. For example, the extraordinary arithmetic average return of 72 percent for Argentina is not a function of look-back bias; in the most recent subperiod the average return in Argentina is 88 percent. Indeed, in the most recent subperiod, ten emerging markets have returns exceeding 33 percent. Predictability is also retained, with ten markets exhibiting serial correlation above 20 percent.
I also calculated the summary statistics for returns measured in local currency terms, although they are not reported in the tables. The wild inflation in Argentina and Brazil is evident in the 228 and 156 percent average returns over the full sample. Other economies that have experienced severe inflation, such as Colombia, Chile, and Venezuela, also have much higher local returns. Calculating the returns in U.S. dollars eliminates the local inflation but retains the U.S. inflation.
The correlations within emerging markets and the correlations between emerging markets and the MSCI markets are presented in table 2. Panel A shows the U.S. dollar return correlations within the emerging markets. These correlations are remarkably small. For example, the correlation between Argentina and Brazil is only -3 percent. The correlation between Pakistan and India is -5 percent. The correlation between Colombia and Chile is 0 percent. The correlations in the most recent subperiod (not reported) show the same characteristics. The correlation between Argentina and Brazil is still -4 percent, which is somewhat surprising, given that Argentina and Brazil have recently become important trading partners.
The correlations between the emerging and industrial markets are presented in panel B. The average correlations are very small. Over the full sample period, Malaysia has the highest correlation with industrial markets and Mexico has the second highest. For the other markets, the correlations are often less than 10 percent. For example, Argentina has correlations of less than 10 percent with eighteen of the twenty-one industrial markets. The Republic of Korea has correlations of less than 10 percent with eight of the twenty-one industrial markets. The same holds true in the most recent subperiod (not reported). The correlations for Argentina and Venezuela with each of the twenty-one MSCi markets are less than 10 percent, and many emerging markets have negative correlations with several industrial markets. Mullin (1993) argues that the low average monthly correlations between emerging markets and MSCI markets as well as the cross-correlations within the emerging markets could be caused by market imperfections such as infrequent trading. Mullin shows that the annual correlations are higher than the monthly correlations. However, it is not clear that the annual correlations are statistically higher. In my sample (excluding Indonesia), there are 171 crosscorrelation coefficients for emerging-market returns. When monthly data are used, twenty-six correlations are significantly different from zero; when annual data are used, only five are significantly different from zero. This evidence supports the view that the low correlations are real rather than an artifact of infrequent trading. In addition, when monthly data are used, five emerging markets have significant correlation with the U.S. return; whereas when annual data are used, only one market has significant correlation (at the 5 percent level of significance).
The low correlations imply that significant benefits are possible in diversifying into the emerging markets. Even though the volatility of the individual emerging markets is high, the low correlations should reduce portfolio volatility. This reduction in volatility is evident in the work of Divecha, Drach, and Stefek (1992) , Harvey (1994a Harvey ( , 1994c , Stone (1990), and Wilcox (1992) .
These analyses measure the effect of adding emerging markets to portfolios of industrial-market securities. As mentioned above, the studies show that including emerging markets in a well-diversified portfolio reduces overall volatility even though the emerging-market equities, held alone, are much more volatile than the industrial-market equities. However, investors usually require information in addition to the mean and variance of the portfolio before making their portfolio decisions.
An important control in real-world portfolio management is the level of risk exposure that the portfolio bears. That is, a quadratic program can select the portfolio with the highest expected return for a given level of variance. However, this portfolio might have an unacceptable exposure to, for example, shocks in the price of oil. As a result, it is important to try to measure the risk exposure of the emerging-market equity returns.
II. SINGLE-FACTOR MODELS
Implicit in the mean-variance analysis are the assumptions that investors prefer higher expected returns and that a portfolio's risk (which investors dislike) is captured by the overall portfolio variance. It is useful to characterize the risk of the individual markets. As mentioned earlier, in implementing portfolio optimization, constraints are often added to limit exposure to certain types of risk. The problem, in particular, is how to characterize the risk of the emerging markets.
If an efficient benchmark portfolio exists, then the risk of the individual market can be measured by the covariance with the efficient benchmark. The expected return on that market will be exactly linear in the efficient benchmark (Roll 1977; Ross 1977) . If the benchmark is not efficient (and even if it is very close to being efficient), there may be no relation between the covariance and the expected returns.
One potential benchmark is the MSCI world market portfolio in excess of the thirty-day Eurodollar deposit rate. Cumby and Glen (1990) , Ferson and Harvey (1994) , Harvey (1991) , and Harvey and Zhou (1993) fail to reject the mean-variance efficiency of this portfolio within the set of MSCI industrialmarket portfolios. Although this is the most widely used world benchmark, one problem with the portfolio is its lack of investment in emerging markets. Currently, emerging markets represent less than 2 percent of the investments of the MSCI world portfolio, whereas emerging markets represent about 7 percent of world equity capitalization (see IFC 1993) . Table 3 provides estimates of the one-factor model for both industrial and emerging markets. The loading on the MSCI world market portfolio is significantly different from zero in each of the industrial markets. 2 However, among the emerging markets, only seven (Greece, Korea, Malaysia, Mexico, the Philippines, Portugal, and Thailand) have significant betas. In addition, only one of the markets has a beta greater than unity (Portugal, with a beta of 1.168); therefore, a strong relation between expected returns and this risk exposure is unlikely.
A possible explanation of the low betas is that the stocks in the local index trade infrequently. That is, suppose the world market goes up one month and down the next, but that the stocks in the local portfolio do not trade in the first month. Even though the value of the local stocks might rise with the world market in terms of their unobserved market value, the covariance of the returns of the local and world markets over the two months may be close to zero.
2. Note that the table presents regressions of returns, not excess returns, on the MSCI world market portfolio. As a result, many of the intercepts are significantly different from zero.
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One solution to the problem of infrequent trading was suggested by Scholes and Williams (1977) . In this correction the local-market return is regressed on the lagged world return, the contemporaneous world return, and the lead of the world-market return. Then the three betas are averaged and divided by one plus twice the first-order autocorrelation in the world-market return. These calculations provide an adjustment for possible infrequent trading.
Although not reported in table 3, the Scholes-Williams (1977) betas are broadly similar to the usual betas, with two exceptions. The beta for Mexico for 1976-92 increases from 0.76 to 1.59. The beta for the Philippines for the same period increases from 0.77 to 1.49. For the other markets, there is little change. For example, the beta for Portugal increases from 1.17 to 1.24.
In the more recent subperiod , the results (not reported) are similar. Only six emerging markets have betas that are significantly different from zero. Only a single market has a beta greater than one, and two markets have negative betas. The R 2 s of these regressions range from 0 percent (in thirteen markets) to 20 percent (in Malaysia). The use of the Scholes-Williams (1977) beta has little effect in the most recent subperiod, with the exception of Mexico. For this market, the beta increases from 0.81 to 1.91 using the Scholes-Williams methodology.
The inability of the single-factor model to characterize the emerging-market returns is a result of the MSCI portfolio's being inefficient in relation to the set of assets examined. Indeed, the low or negative betas are expected from the low and negative correlations that many of the emerging markets have with the industrial market. The MSCI world market portfolio is really an industrial world market portfolio.
The betas estimated in table 3 assume that the risk is constant throughout the period examined. Annex figure A-1 shows five-year rolling correlation measures of the local-market returns and the MSCI excess returns. The graphs depict some interesting changes in the correlations. In Brazil, correlations increase from 0 percent in the early 1980s to 25 percent by 1992. There is no significant pattern in any of the other South American markets. However, the Mexican correlations increase from 0 percent in 1986 to 30 percent by 1991. In the East Asian markets, the correlations increase progressively reaching 40 percent in Korea, 60 percent in Malaysia, 40 percent in the Philippines, 15 percent in Taiwan (China), and 40 percent in Thailand. In India the correlation uniformly decreases over time. In Greece and Portugal the correlations are 25 percent and 50 percent, respectively, by 1992.
The time variation in the correlations suggests that the sensitivity of many emerging markets to the MSCI world portfolios is increasing. Although the betas have only limited ability to explain the expected-return variation across different markets (the cross-sectional adjusted R 2 is only 4 percent in the overall period), it appears as if the cross-sectional R 2 may increase from the beginning of the sample to the end. 3 It is clear that a single-factor model is not enough to provide a meaningful definition of risk. Harvey (1994c) provides statistical tests of the single-factor model (testing eight markets during the period from February 1976 to June 1992 and eighteen markets from March 1986 to June 1992) and finds strong rejections of the model's implications.
Of course, these rejections could be caused by the assumption that the betas and expected returns are constant over time. However, Harvey (1994c) also allows for both the beta and the expected returns to change over time. He finds that this more general model is also rejected. In a way, his evidence contrasts with that of Buckberg (1995) , who uses a world CAPM and fails to reject the model for fourteen emerging markets. The difference between these two sets of results can be reconciled. Buckberg estimates her model under the null hypothesis that the excess local-market returns are proportional to the excess worldmarket return. For many markets, her tests cannot reject the null hypothesis. Harvey (1994c) estimates the model under the alternative hypothesis that excess returns are linear in the excess world-market return. The intercept, under the null (to make linearity equal to proportionality), should be equal to zero. Harvey finds sharp evidence against the null with this formulation. It is reasonable to conclude that Buckberg's test lacks power. It is unlikely that the singlefactor model is sufficient to characterize expected returns in emerging markets.
III. FOREIGN EXCHANGE EXPOSURE
The international asset-pricing models of Adler and Dumas (1983) , Sercu (1980) , Solnik (1974) , and Stulz (1981) all provide a role for exchange risk. In the Adler and Dumas model (their equation 14), with N countries, expected returns in a numeraire currency are generated by the covariance with the world portfolio and by the covariances of the asset returns and inflation rates in all the countries. The weights on these inflation covariances depend on the wealthweighted risk aversion in each country. The usual way to implement this model is to follow Solnik's (1974) assumption that the asset covariance with the numeraire country's inflation is zero. Expected returns can then be written in terms of their covariance with the world portfolio and their N -1 covariances with exchange rate changes (see the discussion in Dumas 1994) .
Unfortunately, the Adler and Dumas (1983) model is intractable unless a very small number of countries are examined. For example, Dumas and Solnik (1994) are able to estimate the model for only four countries. One possible simplification pursued in a number of papers is to aggregate the exchange rate factor (see Bailey and Jagtiani 1994; Bodurtha 1990; Brown and Otsuki 1993; Ferson and Harvey 1993, 1994; Harvey, Solnik, and Zhou 1994, and Jorion 1991) . Given that it is impossible to observe the wealth-weighted risk aversions of the N -1 markets, trade weights (exports plus imports) are used as an aggregation method.
The aggregation of the exchange risk factor departs from the asset-pricing theory but provides tractability. One may also view this as the prespecification of factors in some general multifactor model of asset pricing, following Merton (1973) , Ross (1976) , and Sharpe (1984) . Empirically, Ferson and Harvey (1993, 1994) and Harvey, Solnik, and Zhou (1994) have found the aggregated exchange risk factor to be significant in both conditional and unconditional asset-pricing tests. Harvey, Solnik, and Zhou show that the loadings from these first two factors are able to explain 35 percent of the cross-section of expected bond and stock returns in industrial markets.
Both the Organization for Economic Cooperation and Development (OECD) and the Federal Reserve Bank publish indexes of the value of the U.S. dollar. The percentage change in these indexes represents the changes in the exchange rate. The index changes are not "true" returns, however, because investors are usually assumed not to hold cash: an investor purchasing deutsche mark would immediately deposit the deutsche mark in a Euromark account. Hence, to con-struct a currency return index, local interest rates need to be included in the calculation. Harvey (1994b) describes the construction of a trade-weighted index of currency returns. Because I use this index to measure the global currency-risk exposure of the emerging markets, a brief review of the construction of the index is in order.
The index of currency returns is similar to the Federal Reserve index in that it uses trade weights to aggregate each market component. A trade weight is the value of exports plus the value of imports divided by the sum of both for ten markets (Group of Ten plus Switzerland minus the United States). The two indexes are dissimilar, however, in that the Federal Reserve index uses the trade weights that existed during 1972-76 and keeps these weights fixed, whereas the index of currency returns allows the trade weights to change over time. The fixed trade weights for the ten markets in the Federal Reserve index are as follows: Germany, 20.8 percent; Japan, 13.6 percent; France, 13.1 percent; the United Kingdom, 11.9 percent; Canada, 9.1 percent; Italy, 9.0 percent; the Netherlands, 8.3 percent; Belgium, 6.4 percent; Sweden, 4.2 percent; and Switzerland, 3.6 percent. The current value of the Federal Reserve index is calculated by dividing the U.S. dollar per local currency rate in the base period of March 1973 by the U.S. dollar per local currency rate in the current period. Hence, as the U.S. dollar depreciates, the index decreases because the denominator gets larger. Harvey (1994b) allows the trade weights to change through time. Using the same general approach as the Federal Reserve, he lets the weights reflect a fiveyear moving average of trade. Shifts in trade weights are important. Belgium's trade sector dropped from 7.2 percent in December 1969 to 6.7 percent in November 1992. The drop for Canada is one of the largest, from 10.3 percent to 7.5 percent. France's trade gained from 11.8 percent to 12.7 percent. Germany's grew from 19.9 percent to 21.7 percent. Italy's showed an increase from 8.8 percent to 9.9 percent. The most dramatic increase was Japan's, which jumped from 10.7 percent to 15.6 percent. The Netherlands' trade sector lost a small amount of ground, dropping from 7.7 percent to 7.3 percent. Sweden's fell from 4.5 percent to 3.1 percent. Switzerland's was stable at 3.7 percent. Finally, the United Kingdom's trade share plummeted from 15.4 percent to 11.5 percent. To allow for reasonable publication delays, the trade weights are lagged by one year when the index returns are calculated. That is, the average trade weights for the period January 1975 to December 1979 are applied to the currency return for January 1981.
Harvey then calculates the exchange rate-investment return for each market by converting 100 U.S. dollars into local currency on the last day of the month and investing in a thirty-day Eurodeposit. One month later the deposit comes due and is converted back to dollars. Notice how this approach is different from that of the Federal Reserve index. As the U.S. dollar depreciates, the investor holding a foreign currency will gain.
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In summary, Harvey's (1994b) global exchange rate index has two features that distinguish it from the traditional exchange rate indexes: currency returns rather than rate changes are used, and trade weights are allowed to change over time. Although this index does not include emerging markets, including emerging markets would probably not affect the index very much, because the trade weight on these markets would be very small. Even though the trade weight is small, swings in the exchange rate are large; however, the index is calculated with returns, not rate changes. Presumably, a large depreciation in currency, for example in Brazil, would be offset by a high interest rate on local deposits.
For industrial-market returns, the betas on the exchange rate-investment index presented in table 4 are significantly different from zero for twelve of twenty-one markets within the overall period. The betas range from -0.50 for the U.S. portfolio to 0.94 for Austria. In general, the non-Scandinavian markets in Europe exhibit significant positive betas. The risk for Canada and the United States is negative. The exchange rate factor has marginal explanatory power in eight of the twenty emerging markets: Greece, India, Jordan, Malaysia, Mexico, Pakistan, Taiwan (China), and Zimbabwe. However, in eight other markets the R 2 of the two-factor regressions is zero.
In the most recent subperiod (not reported), the marginal explanatory power of the foreign exchange risk factor is not substantially altered. Eight emerging markets have t-statistics greater than 1.5 on the exchange portfolio. This portfolio has some ability to explain returns in Argentina, Chile, and Thailand.
Plots of the five-year rolling correlations between the emerging-market returns and the foreign exchange portfolio are presented in figure A-2. These correlation measures are not the same as betas because there is no control for the correlation with the world market portfolio. However, the plots reveal interesting similarities to the ones presented in figure A-1. There is a tendency for the correlations to increase in absolute magnitude during the last seven years of the sample in some of the markets. This is the case in the South American markets and Mexico. The correlations are 0 percent in the East Asian markets, with the exception of Thailand. The correlation of the foreign exchange index and the Greek equity market is about 30 percent in 1992 and rises to more than 50 percent for Portugal.
Again, although foreign exchange exposure does not explain the average returns (measured over the entire sample, the cross-sectional R 2 is 7 percent), the graphs indicate that the cross-sectional relation may be strengthening over time. 4 
IV. MULTIFACTOR MODEL
International asset-pricing models that include multiple factors are described in Bansal, Hsieh, and Viswanathan (1993); Ferson and Harvey (1993, 1994);  4. For the twenty-one industrial markets, the cross-sectional adjusted R2 is 37 percent.
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Hodrick (1981); Ross and Walsh (1983) ; Solnik (1983); and Stulz (1981, 1993) find that a number of global risk factors are important in capturing the variation in both the cross-section of expected returns and the time series of expected returns. The three additional factors examined here are similar to theirs.
The factors are designed to capture three broad economic forces: commodity prices, inflation, and the world business cycle. A number of researchers have found that shocks in crude oil prices have important effects on stock returns in industrial markets. I specify the factor as the change in the U.S. dollar price per barrel of crude oil at the wellhead less the Eurodollar deposit rate. The world business cycle is proxied by the growth rate in OECD industrial production. Finally, world inflation is proxied by the OECD inflation rate. The risk exposures for the five-factor model are presented in table 5.
In the overall sample of twenty-one industrial markets, eight have significant exposure to oil, two have exposure to industrial production growth, and five have significant exposure to inflation. The adjusted R 2 s of these regressions range from 3 percent to 71 percent.
The inclusion of these additional factors does not help to explain the emerging-market returns. Of the twenty emerging markets, five have significant oil exposure. In four of these markets (Colombia, Jordan, the Philippines, and Taiwan, China), the exposure is negative, which indicates decreasing returns when oil prices rise. In Venezuela, the exposure is positive, as it is (albeit insignificantly) in Mexico and Nigeria. Only three of the emerging markets have significant exposure to world industrial production, and only four markets have significant loadings on world inflation. The adjusted R 2 s of the five-factor regressions range from 0 percent (in six markets) to 25 percent in Malaysia.
Plots of the five-year rolling correlations with the final three factors were calculated but are not presented. In most industrial markets, the oil exposure is negative. This means that an increase in the price of oil is viewed as bad news, on average, by market participants. Even producers such as the United Kingdom and Canada have 0 percent or negative exposure. In the emerging markets, there are a number of different patterns. For example, the Mexican exposure, although positive in the early 1980s, is now negative. It appears that the Mexican economy's dependence on the strength of the U.S. economy is more important than Mexico's oil holdings. India's market has an unexpected positive correlation with oil, increasing from 0 percent in 1987 to about 35 percent by 1992. Thailand's correlation shows a dramatic change, from 35 percent in the early 1980s to -35 percent by 1992.
The graphical analysis also suggests time-varying exposures to growth both in industrial production and in the inflation rate. In seven of the emerging markets, the correlation with OECD industrial production shows an increase over time. In the other thirteen emerging markets, there are no detectable patterns over time. There are no obvious trends in the correlation with OECD inflation across all the emerging markets.
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Results are reported for a linear regression of the excess market return on the world return and the exchange-investment index. The intercept and slopes (betas) are reported with heteroskedasticityconsistent t-ratios (in parentheses). a. The MscI value-weighted world-market portfolio in excess of the thirty-day Eurodollar deposit rate. b. The U.S. dollar return to holding a trade-weighted portfolio of Eurocurrency deposits in ten countries (Belgium, Canada, France, Germany, Italy, Japan, Netherlands, Sweden, Switzerland, and the United Kingdom) in excess of the thirty-day Eurodollar deposit rate (see Harvey 1994b for details of the construction of the index).
Source: The monthly returns for emerging markets are from the IFC EMDB. The industrial-market returns are from Msci.
Although the addition of the three factors increases the ability to explain the cross-section of expected returns (adjusted R 2 rises to 10 percent), much is left unexplained. 5 There are two ways to interpret these results. In one sense, the combination of the five prespecified factors can be considered a portfolio. The inability of the factor loadings as a group to explain the cross-section of average returns suggests that this portfolio is inefficient.
5.
For the twenty-one industrial markets, the adjusted R2 is 29 percent. All returns are calculated in U.S. dollars and are in excess of the thirty-day Eurodeposit rate. Results are reported for a linear regression of the excess market return on the world return, the exchange-investment index, and proxies for commodity prices, the world business cycle, and inflation. The intercept and slopes (betas) are reported with heteroskedasticity-consistent t-ratios (in parentheses).
a. The Msci value-weighted world-market portfolio in excess of the thirty-day Eurodollar deposit rate. b. The U.S. dollar return to holding a trade-weighted portfolio of Eurocurrency deposits in ten countries (Belgium, Canada, France, Germany, Italy, Japan, Netherlands, Sweden, Switzerland, and the United Kingdom) in excess of the thirty-day Eurodollar deposit rate (see Harvery 1994b for details of the construction of the index).
c. The change in the U.S. dollar price of crude oil at the wellhead in excess of the thirty-day Eurodollar deposit rate. d. The growth in OECD industrial production. e. The growth in OECD inflation. Source: The monthly returns for emerging markets are from the tFC EMDB. The industrial-market returns are from MSCI.
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In another sense, in the context of an integrated global market, identical exposure to a source of risk in two different markets commands the same reward. The lack of a cross-sectional relation between the risk loadings and return performance could be symptomatic of market segmentation. As markets become more integrated, the cross-sectional correlation of risk exposures and expected returns should be higher.
Lack of integration opens up the possibility that equities are inefficiently priced in some emerging markets. Interestingly, the global investment manager may not care. The manager may prefer to have the opportunity to purchase securities at a price lower than the implied value in an integrated world economy.
The notions of underpricing and overpricing are vague without explicit reference to an asset-pricing model. In a globally integrated economy, covariancenot variance-is priced. That is, in integrated capital markets, investors can diversify away much of the idiosyncratic or local market variance by holding stocks from many markets. As a result, increases in the country variance (which could be driven by local events) do not necessarily command increases in expected returns. But in many of the emerging markets, there is a clear relation between average returns and volatility. Indeed, Harvey (1 994c) shows that variance in emerging markets explains more of the cross-section of expected returns than covariance. This suggests that many of the markets are not integrated.
Global investors may not care if the market is integrated or segmented as long as they can access the market for investment. Indeed, global investors can enhance their portfolio performance by holding emerging-market assets with high variance and high expected returns. The enhancement results from the extremely high contribution to portfolio expected return per unit of covariance (not variance). Presumably, these opportunities would diminish as emerging markets become more integrated into the world economy. Although the expected return-covariance ratio may drop as a result of integration and the crossborder equity arbitrage may also decrease, integration may also imply that the cost of capital decreases. That is, in a segmented capital market, the cost of capital is high because investors demand a premium for bearing the local, or idiosyncratic, risk. In integrated capital markets, the cost of capital may decrease because compensation for idiosyncratic risk is not required. A lower cost of capital usually leads to additional foreign direct investment.
V. CONCLUSIONS
Recently a number of researchers have documented the low correlations between emerging-equity-market returns and industrial-market returns. However, little is known about the risk exposure of equity investments in emerging markets.
Indeed, in real world portfolio selection, investment portfolio weights are chosen subject to a number of constraints. These constraints usually involve the prohibition of short-selling any market, maximum position limits for each market or groups of markets, and limits on the portfolio exposures to certain sources of risk. For the last constraint, estimates of each market's risk exposures are needed. These risk constraints eliminate the possibility of choosing a global portfolio with a higher expected return than, for example, the Standard and Poor's 500 and with the same volatility-but with an oil beta of -3.00 (compared with the Standard and Poor's 500 oil beta of -0.30). In other words, on average, a 3 percent loss on the Standard and Poor's 500 portfolio would result if oil prices increased by 10 percent. In a portfolio with an oil beta of -3.00, the same increase in the price of oil would lead to, on average, a 30 percent loss in portfolio value. To many investors, this type of exposure is unacceptable. Hence, it is important not only to measure the global risk exposures of international markets, but also to use the estimated risk exposures in portfolio formation.
This article has examined five global risk factors: the world-market equity return, the return on a foreign currency index, a change in the price of oil, growth in world industrial production, and the world inflation rate. Only a handful of emerging markets have been found to have significant exposures to these factors. For example, only one of twenty emerging markets was found to have a beta against the world market portfolio that exceeded unity.
One implication of the risk analysis is that many of the emerging markets are not well integrated into the global economy. However, the time-series evidence suggests that a number of markets may be becoming increasingly integrated. Models that allow for time-varying integration of world capital markets are explored in Bekaert and Harvey (1994) . 
